OHKUBO et al. 
Q79035 

Preliminary Amendment 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 

application: 

LISTING OF CLAIMS: 

1 . (original): A signal quality evaluation method for a reproduced equalized signal 

obtained by reproducing and equalizing a signal recorded on an optical disk medium by using 
embossing, or by using an optical data recording apparatus, comprising the steps of: 

calculating, for each clock cycle, an equalization error between a target signal, which is 
obtained based on a predetermined data string and a predetermined partial response 
characteristic, and a signal reproduced each clock cycle; and 

evaluating a signal quality based on the auto-correlation of the equalization error. 

2. (original): A signal quality evaluation method for a reproduced equalized signal 
obtained by reproducing and equalizing a signal recorded on an optical disk medium by using 
embossing, or by using an optical data recording apparatus, comprising the steps of: 

projecting an equalization error onto a noise vector that is defined by using a partial 
response characteristic and a difference between two sets of time series data; and 

evaluating a signal quality based on a ratio of the variance of the projected equalization 
errors to an Euclid distance that is defined by using the partial response characteristic and the 
difference between the two sets of time series data. 

3. (original): An optical disk signal quality evaluation method for a reproduced 
equalized signal obtained by reproducing and equalizing a signal recorded on an optical disk 
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medium by using embossing, or by using an optical data recording apparatus, comprising the 
steps of: 

designating an equalization error v k = (y k - £a k _ihj), wherein y k denotes the value of a 
signal reproduced and equalized for each clock cycle, a k denotes a predetermined data string and 
h k denotes a predetermined partial response characteristic, and designating a time delay operator 
D that uses a clock time as a unit; 

designating as a polynomial A(D) = £(XjDj, which is defined by using aj, a coefficient of 
either 1, 0 or -1, and which satisfies OjOj+i ^ -1, and designating H(D) = £h k D k as a PR 
polynomial that defines a partial response; 

based on a polynomial defined as N(D) = A(D)H(D) = £eiDi, calculating a signal quality 
evaluation value S that is defined by the following equation (18) 

no: s?y 

s = - l - 

z(E*' v w) 2 

(18); and 

evaluating the quality of a signal recorded on an optical disk. 

4. (currently amended): A signal quality evaluation method according to claim 3, 
wh e r e by wherein the quality of the signal recorded on the optical disk is evaluated based on the 
signal quality evaluation value S obtained for at least two sets in sets of tap coefficients £j, one of 
which is a set of tap coefficients 8 that provide the smallest Euclid distance d = Yfi? an d another 
one of which is a set of tap coefficients 8 that provide the second smallest Euclid distance d. 
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5. (currently amended): A signal quality evaluation method according to claim 3, 
whereby wherein ho = 1, hi = 2, I12 = 2, I13 = 2 and I14 = 1 are used as the partial response 
characteristic, and the quality of the signal recorded on the optical disk is evaluated based on the 
signal quality evaluation value S that is obtained for each set of tap coefficients s that provide an 
Euclid distance d of 12 or 14. 

6. (currently amended): A signal quality evaluation method according to claim 3, 
wher e by wherein ho = 1, hi = 2, h 2 = 2, h 3 = 2 and h4 = 1 are used as the partial response 
characteristic, and the quality of the signal recorded on the optical disk is evaluated based on the 
signal quality evaluation value S that is obtained for each of at least three sets of tap coefficients 
8 that are represented by the following equation (19). 

s:so = 1, 81 = 2, 82 = 2, 83 = 2, 84 = 1 

e:8o = 1, 81 = 2, 82 = 1, 83 = 0, 84 = -1, 85 = -2, 85 = -1 

e:e 0 = 1, 81 = 2, s 2 = 1, e 3 = 0, s 4 = 0, s 5 = 0, e 6 = 1, s 7 = 2, e 8 = 1 (19) 

7. (currently amended): A signal quality evaluation method according to claim 1, 
wh e r e by wherein ho = 1, hi = 2, h 2 = 2, 113 = 2 and h4 = 1 are used as the partial response 
characteristic and Ri = Xv k v k +i/N i s determined, wherein v k denotes an equalization error and N 
denotes the number of samples; and wh e r e by w herein the quality of the signal recorded on the 
optical disk is evaluated by examining a first signal quality evaluation value Si, a second signal 
quality evaluation value S 2 and a third signal quality evaluation value S 3 that are represented by 
the following equations (20), (21) and (22). 
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R 0 +(12/?, + ZR 2 + 4R 3 + R 4 )/1 



s,- 



R 0 +(SR X +R 2 -4R 3 -6R 4 -4R 5 -R 6 )/6 



(20) 



(21) 



R 0 +(8R } + 2R 2 + R 4 +4R 5 +6R 6 +4R 7 +R s )/6 

(22) 

8. (currently amended): A signal quality evaluation method according to one of 
claims 1 to 3, wh e r e by wherein the predetermined data string is binary data for the reproduced 
equalized signal obtained by a Viterbi decoder. 

9. (currently amended): A signal quality evaluation method according to one of 
claims 3 to &7, wher e by wherein the number N of samples is equal to or greater than 10 4 . 

10. (original): A signal quality evaluation apparatus, for a reproduced equalized 
signal yk that is obtained by reproducing and equalizing a signal that has been recorded in 
advance on an optical disk medium by using embossing or by using an optical data recording 
apparatus, comprising: 

a target signal generator for generating a target signal £X-ihi based on a predetermined 
data string ak and a predetermined partial response characteristic hk; 

a computation unit for using the reproduced equalized signal yk and the target signal 
£ak-ihj to calculate an equalization error Vk = (yk - £ a k-ihj); and 
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means for using auto-correlation for the equalization error to calculate a quality 
evaluation value for the reproduced equalized signal y k . 

11. (currently amended): A signal quality evaluation apparatus, for a reproduced 
equalized signal y k that is obtained by reproducing and equalizing a signal that has been recorded 
in advance on an optical disk medium by using embossing or by using an optical data recording 
apparatus, comprising: 

a target signal generator for generating a target signal £X-ihi based on a predetermined 
data string a k and a predetermined partial response characteristic h k ; 

a computation unit for using the reproduced equalized signal y k and the target signal 
£a k .ihi to calculate an equalization error v k = (y k - £ a k-ihi); 

a delay element group, including a plurality of delay elements, for receiving the 
equalization error, and for outputting equalization errors v k , v k _i, . . . and v k . n +i a plurality of 
times; 

means for receiving the equalization errors v k , v k _i, . . . and v k _ n +i and for calculating 
R n (n = 0, 1, 2, . . . to L-l), based on the following equation (23), and outputting R n ; 

noise variance calculation means for performing weighting for R n with a coefficient Bo, 
Bi, . . . or Bl-i to obtain a noise variance £BjRi, an d 

quality evaluation value calculation means for using the noise variance £BjRj to calculate 
a quality evaluation value for the reproduced equalized signal^ 

wherein 

Rn = E {v k , v k _ n }, (and E {xj, y\} is the average value of the product Xiyi) (23). 
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12. (currently amended): A signal quality evaluation apparatus, for a reproduced 
equalized signal yk that is obtained by reproducing and equalizing a signal that has been recorded 
in advance on an optical disk medium by using embossing or by using an optical data recording 
apparatus, comprising: 

a target signal generator for generating a target signal X a k-ihi based on a predetermined 
data string ak and a predetermined partial response characteristic (ho = 1, hi = 2, ti2 = 2, li3 = 2, 
h4 = l); 

a computation unit for using the reproduced equalized signal yk and the target signal 
Xak-ihi to calculate an equalization error Vk = (yk - £ a k-ilii); 

a delay element group, including a plurality of delay elements, for receiving the 
equalization error, and for outputting equalization errors Vk, Vk-i, . . . and Vk- n +i a plurality of 
times; 

means for receiving the equalization errors v k , v k -i, . . . and v k - n +i, and for calculating 
R n (n = 0, 1, 2, . . . to L - 1), based on the following equation (24), and outputting R n ; 

noise variance calculation means for performing weighting for R n with a coefficient Bo, 
Bi, . . . or Bl-i to obtain a noise variance £BjRi, and 

quality evaluation value calculation means for using the noise variance £BjRj to calculate 
a quality evaluation value for the reproduced equalized signal^ 

wherein 

Rn = E {Vk, v k - n }> (andJE {xi, y\} is the average value of the product x;yj) (24). 
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13. (original): A signal quality evaluation apparatus according to claim 12, wherein 
the noise variance calculation means calculates a first noise variance ai 2 using the coefficients 
B 0 = 1, Bi = 12/7, B 2 = 8/7, 6 3 = 4/7 and B 4 = 1/7, calculates a second noise variance a 2 2 using the 
coefficients 6 0 = 1, Bi = 8/6, B 2 = 1/6, B 3 = -4/6, B 4 = -1, B 5 = -4/6 and B 6 = -1/6, and calculates a 
third noise variance C3 using the coefficients Bo = 1, J$i = 8/6, B 2 = 2/6, B3 = 0, B4 = 1/6, B5 = 4/6, 
66 = 1, 67 = 4/6 and Bg = 1/6; and wherein the quality evaluation value calculation means 
calculates the quality evaluation value by using the smallest of the values (14/ai 2 ), (12/ a 2 2 ) and 
(12/ o 3 2 ). 

14. (original): An optical disk apparatus on which a quality evaluation apparatus 
according to one of claims 10 to 13 is mounted. 

15. (original): A signal quality evaluation apparatus according to one of claims 10 to 
13, wherein the predetermined data string is obtained by performing Viterbi decoding for the 
reproduced equalized signal. 

16. (currently amended): An optical disk, on which data are recorded under a 
condition wherein the signal quality evaluation value S according to claim 3 , or th e first signal 
quality e valuation valu e S+, the s e cond signal quality e valuation valu e Sa and th e third signal 
quality e valuation valu e according to claim 7, arej s equal to or greater than 12. 

17. (currently amended): An optical disk, on which data are recorded under a 
condition wherein the signal quality evaluation value S according to claim 3 , or th e first signal 
quality e valuation value S + , the s e cond signal quality e valuation valu e S2 and th e third signal 
quality e valuation value S3, according to claim 7, ar ejs equal to or greater than 15. 
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18. (currently amended): An optical disk recording/reproduction apparatus or 
reproduction apparatus for performing data recording or data reproduction under a condition 
wherein the signal quality evaluation value S according to claim 3 , or th e first signal quality 
e valuation valu e S i , th e second signal quality evaluation valu e and th e third signal quality 
e valuation valu e according to claim 7, are js equal to or greater than 12. 

19. (currently amended): An optical disk recording/reproduction apparatus or 
reproduction apparatus for performing data recording or data reproduction under a condition 
wherein the signal quality evaluation value S according to claim 3 , or th e first signal quality 
e valuation valu e S+, th e s e cond s ignal quality e valuation valu e Sa and th e third signal quality 
e valuation value according to claim 7, ar ejs equal to or greater than 15. 

20. (currently amended): An optical disk recording/reproduction or reproduction 
apparatus comprising: 

a function m eans for generating a target signal based on the value of a signal reproduced 
for each clock cycle, a predetermined data string and a predetermined partial response 
characteristic; and 

a function m eans for calculating an equalization error that is the difference between the 
signal reproduced for each clock cycle and the target signal. 

21. (currently amended): An optical disk recording/reproduction or reproduction 
apparatus according to claim 20, further comprising: 

a function m eans for performing addition or multiplication, or a sum of product operation, 
for equalization errors occurring at different times. 
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22. (original): An optical disk recording/reproduction or reproduction apparatus 
according to claim 20 or 21, wherein at least 10 4 equalization errors are obtained through 
calculation. 

23. (new): A signal quality evaluation method according to claim 8, wherein the 
number N of samples is equal to or greater than 10 4 . 

24. (new): An optical disk, on which data are recorded under a condition wherein the 
first signal quality evaluation value Si, the second signal quality evaluation value S2 and the third 
signal quality evaluation value S3 according to claim 7 are equal to or greater than 12. 

25. (new): An optical disk, on which data re recorded under a condition wherein the 
first signal quality evaluation value Si, the second signal quality evaluation value S2 and the third 
signal quality evaluation value S3 according to claim 7 are equal to or greater than 15. 

26. (new): An optical disk recording/reproduction apparatus or reproduction 
apparatus for performing data recording or data reproduction under a condition wherein the first 
signal quality evaluation value Si, the second signal quality evaluation value S2 and the third 
signal quality evaluation value S3 according to claim 7 are equal to or greater than 12. 

27. (new): An optical disk recording/reproduction apparatus or reproduction 
apparatus for performing data recording or data reproduction under a condition wherein the first 
signal quality evaluation value Si, the second signal quality evaluation value S2 and the third 
signal quality evaluation value S3 according to claim 7 are equal to or greater than 15. 
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